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IMAGE FORMING APPARATUS AND INK
JETTING METHOD THEREOF

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority from Korean Patent Appli-
cation No. 10-2007-0005453, filed on Jan. 17, 2007 1n the
Korean Intellectual Property Office, the disclosure of which 1s
incorporated herein 1n 1ts entirety by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present general inventive concept relates to an 1image
forming apparatus and an ink jetting method thereof, more
particularly, to an image forming apparatus which determines
a time of jetting an 1nk and an 1nk jetting method thereof.

2. Description of the Related Art

An 1mage forming apparatus forms a print image on a print
medium on the basis of print data. The 1image forming appa-
ratus forms the print 1mage by exposing a photosensitive
member or jetting 1nk to the print medium.

The 1image forming apparatus includes a plurality of head
chips and nozzles provided in the head chips to jet ink accord-
ing to the print data, thereby forming the print image on the
print medium.

However, the head chips in the image forming apparatus
are different 1n a jetting speed according to variations in a
manufacturing process and 1n a jetting gap with the print
medium. Accordingly, a quality of the print image may be
deteriorated.

To improve the foregoing disadvantage, 1n a conventional
image forming apparatus, the summation of a resistance of a
heater 1n the head chips and a resistance of a field effect
transistor (FET) 1s used to compensate for a variation of a wire
resistance only. However, there 1s a limitation 1n reducing
variations of 1images printed on a print medium by controlling,
jetting times of the head chips according to the wire resis-
tance.

SUMMARY OF THE INVENTION

The present general inventive concept provides an 1mage
forming apparatus and an ink jetting method thereot to adjust
a jetting time of a head chip according to a jetting gap of the
head chip with a print medium and a jetting speed of the head
chip, thereby maintaining a quality of a print image regardless
of a vaniation of the head chip 1n a manufacturing process.

Additional aspects and utilities of the present general
inventive concept will be set forth 1n part 1n the description
which follows and, 1n part, will be obvious from the descrip-
tion, or may be learned by practice of the present general
inventive concept.

The foregoing and/or other aspects of the present general
inventive concept can be achieved by providing an image
forming apparatus comprising a plurality of head chips which
comprise a plurality of nozzles to jet ink to a print medium
according to print data, and a controller which compares
jetting gaps of the head chips to the print medium with a
reference jetting gap and determines jetting times of the head
chips.

The controller may compare jetting speeds of the head
chuips with a reference jetting speed and may determine the
jetting times of the head chips.
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The 1image forming apparatus may further include a storage
part, and the controller may store the jetting times according
to the reference jetting gap in the storage part.

The foregoing and/or other aspects of the present general
inventive concept can also be achieved by providing an image
forming apparatus comprising a plurality of head chips which
comprise a plurality of nozzles to jet ink to a print medium
according to print data, and a controller which compares
jetting speeds of the head chips with a reference jetting speed
and determines jetting times of the head chips.

The1mage forming apparatus may further include a storage
part, and the controller may store the jetting times according,
to the reference jetting speed 1n the storage part.

The controller may determine a jetting time of at least one
of the head chips, and may determine a jetting time of the
other head chips according to the jetting time of the at least
one of the head chips.

The controller may compare jetting gaps of the nozzles to
the print medium with a reference jetting gap and may deter-
mine the jetting times of the nozzles.

The controller may compare jetting speeds of the nozzles
with a reference jetting speed and may determine the jetting,
times of the nozzles.

The foregoing and/or other aspects of the present general
iventive concept can also be achieved by providing an 1nk
jetting method of an 1mage forming apparatus which com-
prises a plurality of head chips including a plurality of nozzles
to jet ink to a print medium according to print data, the method
comprising comparing jetting gaps of the head chips to the
print medium with a reference jetting gap, and determinming
jetting times of the head chips according to the result of
comparison.

The comparing may further include comparing jetting
speeds of the head chips with the reference jetting speed.

The 1nk jetting method may further include storing the
reference jetting gap and the reference jetting speed, and the
comparing may include comparing the jetting gaps of the
head chips and the jetting speeds thereotf with the reference
jetting gap and the reference jetting speed, respectively.

The foregoing and/or other aspects of the present general
inventive concept can also be achieved by providing an ink
jetting method of an 1mage forming apparatus which com-
prises a plurality of head chips including a plurality of nozzles
to jet ik to a print medium on the basis of a print data, the
method comprising comparing jetting speeds of the head
chips with a reference jetting speed, and determining jetting
times of the head chips according to the result of comparison.

The 1nk jetting method may further include storing the
reference jetting gap and the reference jetting speed, and the
comparing may include comparing the jetting gaps of the
head chips and the jetting speeds thereot with the reference
jetting gap and the reference jetting speed, respectively.

A jetting time of at least one of the head chips 1s deter-
mined, and the determining the jetting times may include
determining a jetting time of the other head chips.

The comparing may further include comparing jetting gaps
of the nozzles to the print medium with the reference jetting
gap, and the determining the jetting times may include deter-
mining jetting times of the nozzles.

The comparing may further include comparing jetting
speeds of the nozzles with the reference jetting speed, and the
determining the jetting times may include determining jetting
times of the nozzles.

The foregoing and/or other aspects of the present general
inventive concept can also be achieved by providing an image
forming apparatus including a plurality of head chips each
having a plurality of nozzles to jet ink to a print medium
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according to print data, and a controller to generates jetting
times of the respective head chips according to one or more
jetting gaps and one or more jetting speeds of the head chips.

The foregoing and/or other aspects of the present general
inventive concept can also be achieved by providing a method
of an 1mage forming apparatus having a plurality of head
chips each having a plurality of nozzles to jet ink to a print
medium according to print data, the method including gener-
ating jetting times of the respective head chips according to
one or more jetting gaps and one or more jetting speeds of the

head chips.

BRIEF DESCRIPTION OF THE DRAWINGS

These and/or other aspects and utilities of the present gen-
eral inventive concept will become apparent and more readily
appreciated from the following description of the embodi-
ments, taken 1n conjunction with the accompanying drawings
of which:

FIG. 1 1s a block diagram to illustrate an 1mage forming,
apparatus according to an exemplary embodiment of the
present general inventive concept;

FIG. 2 1s a block diagram to illustrate an 1mage forming,

apparatus according to an another exemplary embodiment of

the present general inventive concept;
FI1G. 3 1s a block diagram to illustrate a configuration of a
head chip of the image forming apparatus of F1G. 1 or 2; and
FI1G. 4 15 a flowchart to 1llustrate an 1k jetting method of an

image forming apparatus according to an exemplary embodi-
ment of the present general inventive concept.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Reference will now be made in detail to the embodiments
of the present general 1inventive concept, examples of which
are 1llustrated in the accompanying drawings, wherein like
reference numerals refer to like elements throughout. The
embodiments are described below so as to explain the present
general mventive concept by referring to the figures.

Referring to FIGS. 1 and 2, an image forming apparatus 1
according to an exemplary embodiment of the present general
inventive concept includes a printhead unit 10 having a plu-
rality of head chips 10a, 105, 10¢, 104, . . . 10n-1, and 10z, a
storage part 20, and a controller 30. The image forming appa-
ratus 1 may be provided as an array inkjet printer.

The 1mage forming apparatus 1 may further include a
medium feeding unit 40 to feed a print medium toward the
printhead unit 10 1n a feeding direction and to discharge the
print medium to an outside thereof. The image forming appa-
ratus 1 may further include an interface 50 to communicate
with an external device to recerve and transmit print data. The
controller 30 controls the medium feeding unit 40 and the
printhead unit 10 to form an 1mage on the fed print medium
according to the print data or internally generated print data.

Length of print

Traveling speed of
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The head chips 10a, 105, . . . and 10% jet ink onto the print
medium according to the print data. The head chips 10
according to the exemplary embodiment may be installed in a
printing head of the printhead unit 10 disposed at one side of
the image forming apparatus 1 and may be arranged 1n a line
form. Further, the head chips 10 according to the present
general inventive concept may be disposed to correspond to a
width of the print medium or to have a longer length than the
width of the print medium. The width of the print medium 1s
referred to as a direction perpendicular to the feeding direc-

tion of the print medium.
Each of the head chips 10a, 105, . . ., and 10z includes a

plurality of nozzles 12 to jetthe ink. The nozzles 12 jet the ink
to form a color image corresponding to cyan, magenta, yellow
and black. Here, the nozzles 12 jetting the same color are
disposed 1n a straight line or 1n a zigzag line. For example, the
nozzles 12 are disposed on nozzle groups 12a, 125, 12¢, and
12d as 1llustrated 1n FIG. 2. The nozzle groups 12a, 125, 12c¢,
and 124 may correspond to cyan, magenta, yellow, and black.
The nozzles 12 1n the head chips 10a, 105, . . ., and 107z may
be driven respectively or 1 predetermined groups by a driv-
ing circuit in the printing head.

The storage part 20 stores a jetting time of the head chip
10a,100b, . . ., or 10% according to a reference jetting gap and
a reference jetting speed of each head chip 10 to the print
medium. In the present exemplary embodiment, the storage
part 20 may be provided as a customer replacement unit
monitor (CRUM) or a fuse read only memory (ROM) pro-
vided in the printing head.

The jetting time of the head chip 10a, 105, . . ., or 102 1s
referred to a jetting timing of the ink, that 1s, timing between
jetting of the 1ink from at least one of the respective nozzles 12
or respective nozzle groups 12a, 125, 12¢, and 12d, and the
respective head chips 10a, 105, . . ., and 107, with respect to
the fed print medium. When a predetermined position of the
ted print medium 1s located to correspond to the at least one of
the respective nozzles 12 or respective nozzle groups 12a,
126, 12¢, and 12d, and the respective head chips 10a,
1056, . . ., and 102, the ink 1s ejected from the respective
nozzles 12 according to the print data.

The storage part 20 stores a reference jetting gap and a
reference jetting speed of each head chip 10a, 105, . . ., or
107. In detail, the storage part 20 may store a lookup table
which stores a traveling distance of the print medium during
a time elapsed between a time when 1nk 1s jetted from the head
chips 10a, 105, . . ., and 10» and a time when the 1nk is
dropped on the print medium according to a measured jetting
gap and a jetting speed of each head chip 10a, 105, . . ., or 107.
Here, the traveling distance of the print medium refers to a
drop variation of the ink.

The controller 30 compares the jetting gap between the
head chip 10a, 105, . . ., or 10» and the print medium with the
reference jetting gap and determines a jetting time of the head
chip 10a, 105, . . . , and/or 10x. Hereinalter, an operation of
the controller 30 according to the present exemplary embodi-
ment will be described with reference to Table 1.

medium (mm)

print medium (m/s)

Jetting speed (m/s)

TABLE 1
Printing speed (ppm)
10 20 30 40 50 60
297 297 297 297 297 297
0.06 0.11 0.17 0.23 0.28 0.34
15 15 15 15 15 15
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TABLE 1-continued
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Printing speed (ppm)

10 20 30 40 50
Variation according 0.5 mm 1.89 3.78 5.67 7.56 9.44
to jetting gap (um) 1.0 mm 3.78 7.56 11.33 15.11 18.89
1.5 mm 5.67 11.33 17.00 22.67 28.33
2.0 mm 7.56 15.11 22.67 30.22 37.78
2.5 mm 9.44 11.89 28.33 3778 47.22
3.0mm 11.33 22.67 34.00  45.33 56.67

60

11.33
22.67
34.00
45.33
56.67
68.00

Table 1 shows the drop variation of the ink during the time
clapsed from the time when ink 1s jetted from the head chip
10a, 105, . . ., or 102 until the time when the 1nk 1s dropped
on the print medium according to the jetting gap and jetting
speed of each head chip 10. Here, the jetting speed of each

head chip 10a, 100, . . . , or 10z may be all given 15 m/s
regardless of the jetting gap thereof.

As shown 1n Table 1, the longer the jetting gap of the head g

chip 10a, 105, . . ., or 10 1s, the larger the drop variation of
the ink 1s. Further, the faster a printing speed 1s, the larger the
drop variation of the ink 1s.

The controller 30 compares the jetting gap between the
head chip 10a, 105, . . ., or 10z and the print medium with the
reference jetting gap stored 1n the storage part 20. Thus, the
controller 30 determines the jetting time of the head chip 10
according to a result of comparison so that the drop vanation
of the ik to the print medium becomes zero.

For example, when a printing speed 1s given 30 ppm and a
jetting gap of the head chip 10q to the print medium 1s given

15

25

1.0 mm, a variation may be 11.33 um. Thus, 1f a measured
variation 1s 11.99 um, the controller 30 advances a jetting time
of the head chip 10a as much as time of a difference of 0.66
um divided by the jetting speed of 15 m/s. Repeating the
foregoing process for head chips 105, . . . , and 10n, the
controller 30 may independently and accurately determine
the time when each of the head chips 10 jets ink regardless of
variations of the head chips 104,105, . . . , and 107 which may
be generated 1n a manufacturing process.

Meanwhile, the controller 30 may determine the jetting
time of the head chip 104, 105, . . ., and/or 10% before forming
an 1mage on the print medium or while forming an 1mage on
the print medium.

The controller 30 may determine a jetting time of one o the
head chip 10a, 105, . . ., and 10z based on at least the other

one of the head chips 10qa, 105, . . ., and 107, which will be
explained hereinafter with reference to Table 2.

TABLE 2

Printing speed (ppm)

10 20 30 40 50 60
Length of print medium 297 297 297 297 297 297
(mm)

Traveling speed of 0.06 0.11 0.17 0.23 0.28 0.34

print medium (m/s)

Jetting speed (m/s) 15 15 15 15 15 15
Variation according  0.5mm  -3.78 -7.56 -11.33 -15.11 -18.89 -22.67
to jetting gap 1.0mm  -1.89 -3.78 -5.67 ~-7.56 -9.44 -11.33
(um) 1.5 mm 0.00 0.00 0.00 0.00 0.00 0.00

2.0 mm 1.89 3.78 5.67 7.56 9.44 11.33
2.5 mm 3.78 7.56 11.33 15.11 18.89 22.67
3.0 mm 5.67 11.33 17.00 22.67 28.33 34.00

Table 2 shows a drop variation of 1nk based on a jetting gap
of 1.5 mm from the time 1nk 1s jetted from the head 10a,

50 100, ..., or 102 10 until the time the ink 1s dropped on the

print medium according to the jetting gap and jetting speed of
cach head chip 10q, 105, . . ., or 10%.
Here, when variations are obtained from the jetting gap of

1.5 mm, variations obtained from the other jetting gaps may

55 be symmetric values with respect to the vanations of the

jetting gap. Thus, 1T jetting times of the head chips 10a,
105, . . ., and 107 are determined based on the jetting gap of
1.5 mm, the controller 30 accurately determines the jetting

times of the head chips 10a, 105, . . ., and 10z although the

¢n variations are not stored 1n the storage part 30, by regarding a

5 reference jetting speed and determine a jetting time of the

jetting gap 2.0mm as 1, ajetting gap 2.5 mm as 2, a jetting gap
1.0 mm as -1 and a jetting gap 0.5 mm as -2.

Meanwhile, the controller 30 may compare the jetting
speed of each head chip 10aq, 105, . . . , or 102 with the

head chip 10a, 105, . . ., and/or 107, which will be explained
hereinafter with reterence to Table 3.
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TABLE 3
Printing speed (ppm)
10 20 30 40 50 60
Length of print medium 297 297 297 297 297 297
(mm)
Traveling speed of 0.06 0.11 0.17 0.23 0.28 0.34
print medium (m/s)

Jetting gap (mm) 1.5 1.5 1.5 1.5 1.5 1.5
Variation according 5 m/s 17.00 34.00 51.00 6%.00 85.00 102.00
to jetting gap 10 m/s 8.50 17.00 25.50 34.00 42 .50 51.00
(um) 12 m/s 7.08 14.17 21.25 28.33 3542 42.50

15 m/s 5.67 11.33 17.00 22.67 28.33 34.00
18 m/s 472 9.44 14.17 18.89 23.61 28.33
20 m/s 4.25 8.50 12.75 17.00 21.25 25.50
25 m/s 3.40 6.80 10.20 13.60 17.00 20.40

Table 3 shows a traveling distance of a print medium during
a time elapsed from the time ink 1s jetted from the head chip
10a, 105, . . ., or 107 until the time the 1nk 1s dropped on the
print medium according to a jetting gap of each head chip 10a,
105, . .., and 10%.

As shown 1n Table 3, the faster the jetting speed of the head
chup 10a, 105, . . . , and/or 10n 1s, the smaller the drop
variation of the ink 1s. Further, the faster a printing speed 1s,
the larger the drop variation of the ink 1s.

The controller 30 compares the jetting speed of the head
chip 10a, 105, . .., and/or 107 with the reference jetting speed
stored 1n the storage part 20. Thus, the controller 30 deter-
mines the jetting time of the head chip 10a, 105, . . ., and/or
107 according to a result of comparison so that the drop
variation of the ink to the print medium becomes zero.

For example, provided that a printing speed 1s given 30

ppm and a jetting speed of the head chip 10q to the print
medium 1s given 15 m/s, a variation 1s 17.00 um. Thus, if a
measured variation 1s 17.33 um, the controller 30 advances a
jetting time of the head chip 10a as much as time of a differ-
ence of 0.33 um divided by the jetting speed of 15 mv/s.
Repeating the foregoing process for head chips 1056 through
107, the controller 30 may independently and accurately
determine the time when each of the head chips 10 jets 1nk
regardless of variations of the head chips 10 which may be
generated 1n a manufacturing process as in determining the
jetting time according to the jetting gap.

TABLE 4

Printing speed (ppm)

20

25

30

35

40

Here, considering variations according to the other jetting
speeds based on variations according to the jetting speed of 15
m/s, as a variation indicates a traveling distance of the print
medium and 1s proportionate to the square of a speed, a
variation 1n a jetting speed of 12 m/s and a varnation 1n a
jetting speed of 20 m/s are symmetric values. Thus, i1 jetting
times of the head chips 10a, 105, . . ., and 107 are determined
based on the jetting speed of 15 mv/s, the controller 30 accu-
rately determines the jetting times of the head chips 10a,
105, . . ., and 10x although the variations are not stored in the
storage part 30, by regarding a jetting speed of 20 m/s as 1, a
jetting speed 30 m/s as 2, a jetting speed 12 m/s as -1 and a
jetting speed 9 m/s as -2.

Here, the controller 30 determines the jetting times of the
head chips 10a, 105, . . ., and 10z depending on either the
jetting speed or jetting gap thereot, or determines the jetting
times more accurately considering both of them.

Referring to FI1G. 23, as each of the head chips 10 includes
the plurality of nozzles 12, the controller 30 may determine a
jetting time of each of the nozzles 12 or each of groups of the
nozzles 12. In detail, the controller 30 may determine a jetting,
time of each of the nozzles 12a, 12b, 12¢ and 12¢ by colors.
In this case, the jetting time may be determined in detail as

compared with the case of determining the jetting time by the
head chips 10.

10 20 30 40 50
Length of print medium 297 297 297 297 297
(mm)
Traveling speed of 0.06 0.11 0.17 0.23 0.28
print medium (m/s)

Jetting gap (mm) 1.5 1.5 1.5 1.5 1.5
Variation according S5m/s 11.33 22.67 3400  45.33 56.67
to jetting gap 10 m/s 2.83 5.67 8.50 11.33 14.17
(um) 12 m/s 1.42 2.83 4.25 5.67 7.08

15 m/s 0.00 0.00 0.00 0.00 0.00
18 m/s -0.94 -1.89  -2.183 -3.78 -4.72
20 m/s -1.42  -2.83 -4.25 -5.67 —-7.08
25 m/s -2.27  -4.53 -6.80 -9.07 -11.33

Table 4 shows a drop variation of ink based on a jetting

speed of 15 m/s during a time elapsed from the time ink 1s

60

297
0.34

1.5
08.00
17.00

8.50

0.00
-5.67
-8.50

-13.60

The image forming apparatus 1 may also include a mea-
suring unit to measure a jetting gap between the print medium

jetted from the head chip 10a, 1056, . . . , and/or 102 until the 45 andthehead chips 10a,105,10¢,104,...10r-1, and 107, and

time the 1nk 1s dropped on the print medium according to the
jetting speed of each head chip 10a, 105, . . . , or 10z

to measure a jetting speed of the ink from nozzles of the head
chips 10a, 106, 10c, 104, . . . 10r2-1, and 107. The controller
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30 recerves the measured jetting gap and the jetting speed to
be compared with the reference jetting gap and the reference
jetting speed, respectively.

Hereinatiter, an ik jetting method of the image forming,
apparatus 1 according to the exemplary embodiment of the
present invention will be described with reference to FIG. 4.

First, the controller 30 compares the jetting gaps of the
head chips 104,100, ..., and 10% to the print medium with the
reference jetting gap (510). Here, the controller may further
compare the jetting speeds of the head chips 104,105, . . ., and
107 with the reference jetting speed, and the storage part 20
may further store the reference jetting gap and the reference
jetting speed.

Subsequently, the controller 30 determines the jetting
times of the head chips 10a, 105, . . ., and 10 according to the
result of the comparison. Accordingly, the controller 30 accu-
rately determines a time when each of the head chips 10a,
105, . . ., and 10% jets 1nk regardless of variations of the head
chups 10a, 105, . . . , and 10 which may be generated 1n a
manufacturing process.

The controller 30 compares jetting gaps of thenozzles 12 in
the head chips 10a, 105, . . ., and 10% to the print medium and
jetting speeds thereof with the reference jetting gap and the
reference jetting speed respectively at operation S10. Then,
the controller 30 determines the jetting times of the nozzles 12
at operation S20. Here, the controller 30 determines the jet-
ting times of the nozzles 12 1n the head chips 10a, 105, . . .,
and 107 respectively or by groups, thereby determining the
jetting times more accurately.

The present general inventive concept can also be embod-
ied as computer-readable codes on a computer-readable
medium. The computer-readable medium can include a com-
puter-readable recording medium and a computer-readable
transmission medium. The computer-readable recording
medium 1s any data storage device that can store data which
can be thereafter read by a computer system. Examples of the
computer-readable recording medium 1include read-only
memory (ROM), random-access memory (RAM),
CD-ROMs, magnetic tapes, floppy disks, and optical data
storage devices. The computer-readable recording medium
can also be distributed over network coupled computer sys-
tems so that the computer-readable code 1s stored and
executed 1n a distributed fashion. The computer-readable
transmission medium can transmit carrier waves or signals
(e.g., wired or wireless data transmission through the Inter-
net). Also, functional programs, codes, and code segments to
accomplish the present general inventive concept can be eas-
1ly construed by programmers skilled in the art to which the
present general mnventive concept pertains.

As described above, the present general inventive concept
provides an i1mage forming apparatus and an ink jetting
method thereof which adjust a jetting time of a head chip
according to a jetting gap of the head chip to a print medium
and a jetting speed of the head chip, thereby maintaining a
quality of a print image regardless of a variation of the head
chip 1n a manufacturing process.

Further, the present general inventive concept provides an
image forming apparatus and an ink jetting method thereof
which determine jetting times of a plurality of nozzles 1n a
head chip respectively or by groups, thereby determining a
jetting time of the head chip more accurately.

Although a few embodiments of the present general inven-
tive concept have been shown and described, 1t will be appre-
ciated by those skilled in the art that changes may be made 1n
these embodiments without departing from the principles and
spirit of the general mnventive concept, the scope of which 1s
defined 1n the appended claims and their equivalents
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What 1s claimed 1s:

1. An 1image forming apparatus comprising;:

a plurality of head chips which comprise a plurality of
nozzles to jet ik to a print medium according to print
data; and

a controller which compares a measured drop variation of
a jetting gap of a head chip of the plurality of head chips
with a drop variation of a reference jetting gap to deter-
mine an adjusted jetting time of the head chip based on
a difference between the drop variation of the reference
jetting gap and the measured drop varnation, while form-
ing an 1mage on the print medium, to correct variations
in the head chip,

wherein each of the plurality of head chips includes respec-
tively the plurality ol nozzles to jet the ink to form a color
image corresponding to cyan, magenta, yellow and
black.

2. The image forming apparatus according to claim 1,
wherein the controller compares drop variations of jetting
speeds of the head chips with a drop variation of a reference
jetting speed and determines the adjusted jetting times of the
head chips.

3. The image forming apparatus according to claim 2,
further comprising a storage part, wherein the controller
stores the adjusted jetting times according to the reference
jetting gap 1n the storage part.

4. The image forming apparatus according to claim 3,
wherein the controller determines the adjusted jetting time of
at least one of the head chips, and determines the adjusted
jetting time of another one of the head chips according to the
determined jetting time of the at least one of the head chips.

5. The image forming apparatus according to claim 3,
wherein the controller compares jetting gaps of each of the
plurality of nozzles to the print medium with a reference
jetting gap and determines the adjusted jetting times of the
cach of the plurality of nozzles.

6. The image forming apparatus according to claim 3,
wherein the stored reference jetting gaps are stored 1n a table,
and wherein the table includes 1nk drop position variation
information based on a reference jetting gap, such that other
ink drop position variation information based on different
jetting gaps are symmetrical about the reference jetting gap.

7. An 1mage forming apparatus comprising:

a plurality of head chips which comprise a plurality of
nozzles to jet ik to a print medium according to print
data; and

a controller which compares measured drop variations of
jetting speeds of a head chip of the plurality of head
chips with a drop variation of a reference jetting speed to
determine adjusted jetting times of the head chip based
on a difference between the drop variation of the refer-
ence jetting speed and the measured drop variation of the
jetting speed, while forming an image on the print
medium, to correct variations in the head chip,

wherein each of the plurality of head chips includes respec-
tively the plurality ol nozzles to jet the ink to form a color
image corresponding to cyan, magenta, yellow and
black.

8. The image forming apparatus according to claim 7,

further comprising:

a storage part,

wherein the controller stores the adjusted jetting times
according to the reference jetting speed 1n the storage
part.

9. The image forming apparatus according to claim 8,

wherein the controller determines the adjusted jetting time of
at least one of the head chips, and determines the adjusted
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jetting time of another one of the head chips according to the
determined jetting time of the at least one of the head chips.

10. The 1mage forming apparatus according to claim 8,
wherein the controller compares jetting speeds of each of the
plurality of nozzles with a reference jetting speed and deter- 5
mines the jetting times of the each of the plurality of nozzles.

11. The 1mage forming apparatus according to claim 8,
wherein the stored reference jetting speeds are stored in a
table, and wherein the table includes ink drop position varia-
tion information based on a reference jetting speed such that 10
other ink drop position variation information based on differ-
ent jetting speeds are symmetrical about the reference jetting
speed.

12. An 1k jetting method of an 1image forming apparatus

12

18. The 1k jetting method according to claim 16, wherein
the comparing further comprises comparing jetting speeds of
the plurality of nozzles with the reference jetting speed, and
the determining the adjusted jetting times comprises deter-
mining adjusted jetting times ol each of the plurality of
nozzles.

19. The ink jetting method according to claim 135, wherein
at least one adjusted jetting time 1s determined to correspond
to at least one of the head chips, and the other adjusted jetting
times are determined according to the determined at least one
adjusted jetting time to correspond to the other head chips.

20. The 1k jetting method according to claim 15, wherein
the comparing further comprises comparing jetting gaps of
the plurality of nozzles to the print medium with the reference

which comprises a plurality of head chips including a plural- 15 jetting gap, and the determiming the adjusted jetting times

ity of nozzles to jet 1k to a print medium according to print
data, the method comprising:

comparing measured drop variations of jetting gaps of a

head chip of the plurality of head chips with a drop

variation of a reference jetting gap; and 20
determining an adjusted jetting time of the head chip

according to a result of the comparison, while forming

an 1image on the print medium, to correct variations in the

head chip,

wherein each of the plurality of head chips includes respec- 25

tively the plurality of nozzles to jet the ink to form a color
image corresponding to cyan, magenta, yellow and
black.

13. The ink jetting method according to claim 12, wherein
the comparing of the jetting gaps further comprises compar- 30
ing jetting speeds of the head chip with a reference jetting
speed.

14. The ink jetting method according to claim 13, further
comprising;

storing the reference jetting gap and the reference jetting 35

speed,

wherein the jetting gaps of the head chips and the jetting

speeds thereof are compared with the reference jetting
gap and the reference jetting speed, respectively.

15. An 1k jetting method of an 1image forming apparatus 40
which comprises a plurality of head chips including a plural-
ity of nozzles to jet 1k to a print medium according to print
data, the method comprising:

comparing measured drop variations of jetting speeds of

the plurality of head chips with a drop variation of a 45
reference jetting speed; and

determining adjusted jetting times of the head chips

according to a result of the comparison, while forming

an 1image on the print medium, to correct variations in the

head chips, 50
wherein each of the plurality of head chips includes respec-

tively the plurality ofnozzles to jet the ink to form a color

image corresponding to cyan, magenta, yellow and

black.

16. The 1nk jetting method according to claim 135, further 55
comprising:

storing a reference jetting gap and the reference jetting

speed,

wherein jetting gaps of the head chips and the jetting

speeds thereol are compared with the reference jetting 60
gap and the reference jetting speed, respectively.

17. The 1nk jetting method according to claim 16, wherein
at least one of the adjusted jetting times 1s determined to
correspond to at least one of the head chips, and the other
adjusted jetting times are determined according to the deter- 65
mined at least one adjusted jetting time to correspond to the
other head chips.

comprises determining adjusted jetting times of each of the
plurality of nozzles.

21. An 1image forming apparatus comprising:

a plurality of head chips each having a plurality of nozzles
to jet 1k to a print medium according to print data; and

a controller to generate an adjusted jetting time of a head
chip of the plurality of head chips according to a com-
parison of a drop variation of one or more jetting gaps
with a reference drop variation of the one or more jetting
gaps and a comparison of drop variations of one or more
jetting speeds of the head chip, while forming an 1mage
on the print medium, to correct variations in the head
chip,

wherein each of the plurality of head chips includes respec-
tively the plurality ofnozzles to jet the ink to form a color
image corresponding to cyan, magenta, yellow and
black.

22. A method of an image forming apparatus having a
plurality of head chips which comprise a plurality of nozzles
to jet ink to a print medium according to print data, the method
comprising;

generating adjusted jetting times of a head chip of the
plurality of head chips according to a comparison of a
drop variation of one or more jetting gaps with a drop
variation of a reference jetting gap and a comparison of
a drop variation of one or more jetting speeds of the head
chip with a drop variation of a reference jetting speed
while forming an 1mage on the print medium, to correct
variations 1n a head chip,

wherein each of the plurality of head chips includes respec-
tively the plurality ofnozzles to jet the ink to form a color
image corresponding to cyan, magenta, vellow and
black.

23. A controller usable with an 1mage forming apparatus
having a plurality of head chips to jet ink onto a print medium,
the controller comprising:

a control unit to determine a drop variation of a gap
between the plurality of head chips and the print
medium, to compare the drop variation of the deter-
mined gap with a drop variation of the reference gap
having corresponding jetting times, and to control the
plurality of head chips to jet the 1nk based on adjusted
jetting times corresponding to the comparison while
forming an 1image on the print medium, to correct varia-
tions 1n a head chip,

wherein each of the plurality of head chips includes respec-
tively the plurality ofnozzles to jet the ink to form a color
image corresponding to cyan, magenta, yvellow and
black.

24. A controller usable with an 1mage forming apparatus

having a plurality of head chips to jet ink onto a print medium,
the controller comprising:
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a control unit to determine a drop variation of a jetting
speed of the plurality of head chips, to compare the
determined drop variation of the jetting speed with a
drop variation of a reference jetting speed having corre-
sponding jetting times, and to control the plurality of 5
head chips to jet the ink based on adjusted jetting times
corresponding to the comparison while forming an
image on the print medium, to correct for variations 1n a
head chip,

wherein each of the plurality of head chips includes respec- 10
tively the plurality ofnozzles to jet the ink to form a color
image corresponding to cyan, magenta, yellow and

black.
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